Stress factors that can affect studies of drug metabolism in fish.
The effects of environmental stress conditions on the defense response of rainbow trout following a four week exposure to subacute levels of un-ionized ammonia or temperatures 5 C above and 5 C below the temperature optimum (15 C) were investigated. These experimental studies can serve as a model to evaluate the metabolic response of fish to external agents (e.g., drugs, vaccines) under environmental conditions seen in the culture of fish. Blood and tissue immune parameters measured include hematocrits, antibody levels and differentiation of white blood cell populations in tissue imprints of the anterior kidney. These analyses were compared to the growth parameter, average percent weight gain. Fish given primary and secondary immunization with a bacterial vaccine (Aeromonas hydrophila) were exposed to sublethal concentrations of un-ionized ammonia of 0.2, 0.3 or 0.4 mg/ml. Fish exposed to the higher concentrations of ammonia showed a decrease in growth compared to control fish. Several significant changes were observed in the leukocytes of the anterior kidney at the various concentrations of ammonia tested. A decrease in antibody titers to A hydrophila was seen at the two higher concentrations of ammonia. In a second study, the effects of non-optimum temperature conditions (10 C and 20 C) were compared with an optimum temperature (15 C). Fish held at sub-optimum temperatures had significantly lower hematocrits than the control fish maintained at 15 C. Several significant changes were also seen in the anterior kidney leukocytes. Antibody titers to A hydrophila were significantly lower at the end of the stressing period in the trout maintained at 10 C compared to the immunized controls at 15 C. In contrast, fish held at 20 C had significantly higher antibody titers than did the immunized controls. Compared to controls, fish growth was increased at 10 C and decreased at 20 C. These studies confirm that environmental factors can induce stress and affect the metabolism and health of the fish.